ABSTRACT Three dietary herbs, Coptis japonica Makino (48.5%), Lonicera japonica Thunb (48.5%), and Morus alba L. (3%) were mixed and used as additives in hen's feed. One hundred-eight, 28-wk-old Lohmann Brown hens were assigned randomly with three diet treatments (0, 0.3, and 1% of herb mix). Hens were fed for 6 wks to investigate the effect of herb mix on the physicochemical quality of eggs during storage at 4 ℃ for 0, 3, 7, and 14 days. Proximate composition including the content of water, protein, fat, and ash had no difference among 3 diet treatments. Objective color of cooked whole egg from hens fed herb mix did not show any effect compared with control except for the color a From the texture analysis, eggs from hens fed with the herb mix were not different compared with control remove for springness at day 14. However, it was observed that springness and gumminess were decreased as storage period increased. Therefore, a dietary supplementation of herb mix to hen may not affect on proximate composition, color and texture of eggs.
Introduction
Antibiotics have been supplemented to animal to improve growth performance and protect animals from adverse effects of pathogenic and non-pathogenic enteric microorganisms (Vichi et al., 2001) . But approvals for the inclusion of non-therapeutic antibiotics in animal feed are disappearing due to fear of development of antibiotic resistant microbes. Herbs have been found to enhance antimicrobial, antiviral, and antioxidative activities, and to simulate the endocrine and immune system (Dahiya et. al., 2006) . In food industry, herb and their extracts with antioxidant capacity are used to improve food quality and shelf-life of meat products (Vichi et al., 2001) .
Lonicera japonica Thunb has a wide spectrum of biological and pharmacological activities such as antibacterial, antiviral (Houghton et al., 1993) , antioxidant (Kim et al., 1994) , and inhibition of the platelet activating factor (Cheng et al., 1944) . Lonicera japonica Thunb contains anticomplementary polysaccharides and polyphenolic compounds which inhibit the platelet aggregation, thromboxane biosynthesis, and hydrogen peroxideinduced endothelial injury (Chang and Hsu, 1992) . Like a number of polyanionic compounds including dextran sulfate, polyanionic polysaccharide, polyhydroxy carboxylates derived from phenolic compounds and flavanoids, tannins selectively inhibit human immunodeficiency virus (HIV) (Chang et al., 1995) . Leaves, barks and branches of mulberry (Morus alba L.) have long been used in Chinese medicine to treat fever, protect the liver, improve eyesight, strengthen joints, facilitate discharge of urine and lower blood pressure (Zhishen et al., 1999) . Leaves of mulberry species are consumed in Korea and Japan as anti-hyperglycemic nutracetical for patients with diabetes mellitus because the leaves contain 1-deoxynojirimycin, known to be one of the most potent α-glycosidase inhibitors (Kim et al., 2003) . The methanol extract of Coptis japonica Makino showed the very strong antioxidative activity in both methylene blue-sensitized and chlorophyll-sensitized photooxidations of linoleic acid (Jung et al. 1999 ).
These 3 medicinal herbs were mixed to develop the natural alternatives of antibiotics however, the quality of eggs were questioned. Therefore, the aim of this work was to determine the physicochemical quality of chicken egg from hens fed with herb mix containing Coptis japonica Makino, Lonicera japonica Thunb, and Morus alba L. including proximate composition, color, and texture characteristics.
Meterials and Methods

Animal, Diets, and Experimental Design
Coptis japonica Makino, Lonicera japonica Thunb, and Morus alba L. were obtained from Kyung Dong market for oriental medicine (Seoul, Korea) and the mix ratio of herbs were 48.5 : 48.5 : 3, respectively. This ratio was directed by an oriental physician and its antimicrobial effect was proved (Data not shown). One hundred eight, 28-wk-old Lohman Brown hens were used in this study. The birds were randomly allotted into 3 dietary treatments based on added herb mix (0. 0.3 and 1%) with 6 replications in each treatment and 6 hens per replicate.
The diets were formulated (Table 1) to contain herb mix. The lighting regimen was 17 hr of light per day and the birds received feed and water freely during the feeding period for 6 wks. Egg sample collection commenced at 6 wk and 5 eggs per each treatment and replication were collected with total 90 eggs.
The collected eggs were stored at 4 ℃ for 14 days and physicochemical analysis was performed.
Proximate Analysis
The proximate composition of eggs was determined in triplicate according to the Association of Official Analytical Chemists (AOAC, 1995) . The homogenized whole egg in conical tube (50 mL) were cooked with boiling water for 10 min and used Ingredients: for analysis. To analysis of protein content Kjeldahl apparatus (Vapo Dest 45, Gerhardt Laboratory System, Konigswinter, Germany) was used. For calculation of the % protein in a sample, the % N was multiplied by a conversion factor of 5.8. The fat content of cooked egg was determined using Soxtec 2055 Avanti instrument (Ildong Science, Seoul, Korea). For ash content, the cooked egg (1 g) was dried to a constant mass and ashed in a furnace at 600 ℃ for 6 hr. The ash content was calculated by the difference initial and final mass of the sample.
Color
The cooked egg by same method above was cut by a knife to have 3 cm thickness × 3 cm diameter at each storage day 
Texture Profile Analysis
Hardness, springness, gumminess, chewiness, and resilience were determined using Texture Analyzer (TA-XT Ⅱ, Stable Microsystem Ltd., Surrey, UK). The homogenized whole eggs, which was mixed form of egg white and yolk, were transferred into a plastic test tube (50 mL), cooked with boiling water for 10 min, and then placed in tap water for 10 min at each storage day (0, 3, 7, and 14 days). The cooked eggs were cut by a knife with 3 cm thickness × 3 cm diameter and used for texture analysis. Test conditions were follows; aluminum rectangular probe (P/5), test speed with 1 mm/s; pre-test speed with 2 mm/s, post-test speed with 1 mm/s, compression (strain) of 75%; and a 30 kg load cell.
Statistical Analysis
Significance among treatments was analyzed by GLM procedure (SPSS, 2004 ) and Turkey's multiple range tests was used to differentiate among mean values at p < 0.05 level.
Results and Discussion
For many years, herbs and spices and their essential oils have been used as pharmaceuticals in alternative medicine and as a natural therapy. Herbs have been found to enhance antimicrobial activity, have antiviral and antioxidative properties and are said to stimulate the endocrine and immune system. They promote a higher metabolic and immune status within the animal, as well as enhancing welfare. Various botanical ingredients have been shown to facilitate beneficial effects on gut environment and microflora (Besra et al., 2002; Rao and Nigam, 1970 Cosentino et al., 1999) . To be effective on a practical scale, it is likely that these compounds will need to be provided in more concentrated form than they are found in their natural source.
The herb mix used for this study contained 3 herbs and the ratio of herbs was directed by an oriental physician. Proximate composition of cooked eggs from hens fed different ratio of herb mix is shown in Table 2 . It was observed an increasing trend of ash and higher ash content was observed in the treatment group with 1% herb dietary mix but there was no difference among the treatment and control groups statistically (p > 0.05).
Color is one of the most important quality attributes of meat or meat products, since it directly influences consumer accepta- highest at day 7 regardless of treatments and also difference was found at day 3.
Since texture is a multi-parameter attribute and the classifi- (n = 9). cation of textural terms for solids and semi-solids gave rise to a profiling method of texture description (TPA) applicable to both sensory and instrumental analysis (Szczesniak, 2002) . With the instrumental method, texture profiling involves compressing the test substances at least twice and quantifying the mechanical parameters from the recorded force-deformation curves. Using texture profile analysis, which showed excellence correlation with sensory analysis (Szczesniak, 2002) , the hardness, springness, gumminess, and chewiness of cooked whole egg was investigated (Tables 6～9). Results showed that there was no difference found among treatments in terms of overall texture, except for springness at day 14, which showing a decrease in eggs from hens fed herb mix. The storage effect on texture of cooked whole egg was observed. Eggs from hens fed 0.3% herb mix showed higher hardness at day 14 (Table 6 ). In contrast, springness and chewiness were decreased significantly as storage period extended, regardless of dietary herb mix treatment. Other texture profiles were not consistent and fluctuated.
There was limited information available investigating the (n = 9). effect of herb mix on color and texture of chicken egg during storage because many studies have observed only general egg qualities such as Haugh unit, egg shell thickness and hardness of egg shell, yolk color, and egg weight (Hwangbo et al., 2005; Na et al., 2005 , Shon et al., 2004 Hong et al., 2001) . Shon et al. (2004) reported that the supplementation of 0.2% Animunin Powder Ⓡ in the diet of hens resulted into higher egg yolk color unit. They also found an improved egg production but no di- (n = 9). From the results, it was observed that eggs from hens fed herb mix did not influence the proximate composition, a cooked whole egg color, and texture property during 14 days of storage at 4 ℃. Therefore, it may be concluded that general composition and physical characteristics of egg may not be adversely changed when laying hens fed herb mix. 
Acknowlgement
